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k IXttlZtimthfflSMiitt Y7>Vx9iJ^tc 

a. 

xwmztiz z t mm^hm-m. i iasto*«BB 
us. 

^bb w5iioivui ( m« , i tUioiEia ) *j * t p i 
a. 

- F»tt$*lfciHr< k 1 ZO^A^ill b 7 Vi>X9 

*X,r*WUJii, fl5iam-W£8Hft1-&BMISI»i:, 
«aR<07Jjffl h 9 v S"'x * k . 1MBAfl*SK*tJ6 



[«*3i6 ] Mm<Dnmt&wmizwm^£MiRmz 

4-11 fc*><Ottf*ftt/Kfl»tt k £H** 
■««#*««UTItli!ll^fc*(M-*»i«li»»fc 

rnznzKLxikmvstixm . t^rftc, am 

Sa«S*ut^<ktZowA*Mh9>'^^k. 15 

iBA^aat:*f^ t ai^*a^ BifieJi^iuBt t 

^Sr&tf^bS^-IIIB^U UE^=flr<kfcZ 

mm&mzti* z t mmt tt>m&T< xrw m 
a. 

am rx*a*Rjrr*fc»<oRiE*E**trcitt** 
sg^Miem^niBKAM 7xm«k ut«im-s«»<o 

tti^b^y^'x^k, 

sjafflfflsw^EBrttc^MttL-cieasn. ihek£ik 

k, 

ixmm%MKZftj}t&m®®t . 

/ 97 * urizxm&znmizmiimnfmmmk 
a. 

9tbUzti\syv$7-zm$L-thy4*-Ymtz 
imm. i o i wf£«»tf>*Tp0Btt. i + -yrmzr 

±<0IER) *J*C1!rE« : FiaBrtt:^lftLTKa4fn& 
9 com® 0SS^3E. 

[ffi^ai 1 1 immnvtmmt. n--yrmzr 
cimmi ! -iiiBrtK^ftfcLTiBa$nsiii*ii7isiu<?) 

mgi'moTujnffqmznmzti. frieis^mji^ 
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[ mm 1 3 ] mmmnm? etch*, i * •/ rmzr 
mflmK7>m?®s&<?>Ti"( <mmzm 
WK4*.6fc«>tf)ft^iSk **>e-9«fc aa-j-ajgaai 

tWE**ll*iW«-*aJRISKJ: TaMteft**** < 

«SEk iftseA*«a«ojncjc ttzwzzmm ix mtm 
xru-fjss,, 

[000 1 ] 

*jmjh4. ^mmmwz 

ti^EBk LT JBv tfiiRfi? mmzffltz. 

[0002] 

[ft*<7)8ffi] ^IS^tiillllB^k^m^EI 
B£ftafcLfcSMS0B3£S&tf»a&T ^ gffl 

£ m«@B^afc 4 V£ ft * IE»llIB^«MilllB k 

[ooo3] ft*<nm£kT < y-rv i mmzmn f < 
Em) -*¥9-f >£>&m%m%®t® 

%(r>& 1 <msm3k=f k . RGB «■» fcKttt* * -f 5 V 

5^y<0RGBfl|^S:7to^lifc:S»1-*D/ASffl| 
8!(DAC)ffk, ;oDACBfcJ:>3 7^o/ttt:« 
fcSftfcRGBS^SrAflU ilfa7M^ 

77n^fiCSE8IS^RBGfi#««EE 



[0 0 04] «|0»»WW 7xm«±. 1 

-?<9>K-f 7XE!RT»&$*ifc' , W 7Xft#{c^-o-C!S 
?££ix5„ mmzte. AM7*IIBflT*?6£U:mSg 

I bias£i£A-f 7^HlBrtCR{t feWS^'f *- K&SS 

i,z$mz ti s . ; c7)^msi*^ <4 7x«a titw^ 

A 7X0BO b 5 WAttft) 7-0BOA^ 
fflJb-^yi/X^. JgHIsIBcOh^y^X^^^yhS 
5-laIBoaj^liJ b 7 yyx? k =5:§ . 
[ 0 0 0 6 ] W&t 4 »BOtt«tc t J: 

V9)V)^MZT^)V7rX^)Zi>TVT^m^tz 

hcox\ 3 000lt^iJ;ot:»^^. t^oT, 
IMtHUBMbtcSn: 9*H®BS¥£ 1 f-y7 , C«Jfi't*i 

fmx'hh. z<7)®-&. ^rmm^-vrmzm 

(tfcfiSifcfcSr*. HRCJi. l^--y7-(*I{;3 0 0flS 
SJK^Ji^lHlB^^aiixS . 
[0007] ifife*iHEIBttf-y7l*lCM*=SrL-C* 

S^Six-cfcO. ^i^yhs^-iiiB^A^raib^yi-' 
x? (A-r 7xniFsc i )h7>'xx^) ioiiiiaB 

[00 0 8] AM7X@SSOb7y> ; X^fcJ;l>'ti«SIIl 
MOSb^y^'x^solKimff (vt) 14, - 

<7)r5Htt*JI* { <i' <b^V->T fc , 1 f - -y rrtWJtWlllB^H 
3 0 0 1 k Ir * o ?t J: o iz ^ k S fctt . HR t*4 
S-f-y rfflT t tWB0Brt<?) h 5 > Vx9<r>\i ^>o#ft 

[000 9] U>U A>f7X0Bi*|^)^*-H«tt 

ssn&^-f 7x«85* t tf 4>o<fc». c:ti* { f-'yrraco 

-ttSSHk^S. 
[00 10] 

[^HJ*«tJ:3k1-|»iSffl] ±»LfcJ:3fc:. 
/N^ 7X@S§fl|^T'(i . ?■ y rrtotagniBo^o N 
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yyi?X? \,ZWX h'UTX B8fc&** -y TlBTtf h O < 

[ooin ifwm. ^f-rmmM Tx%w>\fh 

< LfcJMREIIKSaaof-iiSriBMlallltfflv^iftff* 
[00 12] 

>h S 9-EBi: £ 1 f-vTrtfcBBfcUfcBBBBB 

[00133 *hbb(c i & t . a®**? mssiif - »r 
niBoyijo Lffl ( lj4 . i jjuiomer ) a * 

[00143 . ISR^^EBtif-yr 

EBflflKOMfl (Mii. 1J2U:0>jEB) cDX-KMhyV 

J:3fcfSBl,T«B3fi6. 
[00 1 53 i«id(c«MWtfMlllIB«WTtt. # 

[00 1 63 #&HJH4. »»*>BBi:#BBfcB«B^ 

mmi)<$&WfSLZtitzw.ikT < x?va t . Bftfi-t 

S*BLTl»Em-f«t:tt»-r4flMBIll»W*^"C1ll 

mmtiMiRmtxi®&zii. msmmmn. 
»f ja»<o#fflT«ft<of - -y rrtfcBHHfcSii. ffilE^ -y 

ffEA**at:Wtf;ufcai*TO[*iiiiBflj«igBnc 



m&thtzimmaimmnizmixjmzh 

[00173 mi. o izxmuzihimmmim&m 
^xm&T * xr\sA mmnmmmmzin-r&mmmi 

ZWzMz. ttfeBBaKthMMTftD, noma 
%mht\tifix'%h. 

[00 1 83 7*«S*iSjrf ftfctfxo 

BbeBESrSft-caj^ma* ue^EiBfcAM 7*m 
at L-c^^-r&ffiis^ai^ h y y\/x? t , liuiEMfc 

wB^HBrtfe^Mftt-CiaiSft. lUiaRfcBESrSft 
BBBBiBflt-r*. 

[00193 *%,wi*. mmcommt , #BStH«fi 

B««K4i S^^fl-tHk -e^fl-f BfcXa-f 

«.^3Eis^Ef«§ii^fs B B B T'fxri/-f mm 
nm<®ixmmmnmz$%;i-mmmmk. mm 
mmmmt&mmm&k , mmmgmzMm-m 
wmtx-mnLZii. mmm\B\&m&. mimcvmi 
■c»»0>* f rmzmmitzti. mm- y 

ffi^tiilEiiBlfllB^^'^ TXW&k hxm-thmWi<n 

mthyyisxfk. mmwLcomm®&mzft%. lx 
sessix, m.&£MB*%vx!fcmm£ii!,Jii-&& 
gwmi vyy-jxtt. ureBBBst t is^A^isst 

s. 

[00203 

ttlctttet6fc»0»fir <f*rMffi»IHBl 2. & 
t^J^t »»WfcBllrt-«.3©BH!lRlllB 1 3£cfc 0 

ttfciWISfiS^R^aUfc-b/H It, BBfi**Wtt 

$ns«m*^fi^n 1 4 k . zti^m^m 1 4 kiam 
[00213 m*r i xrvt'&wn'T < xrvAwm 

BBl 214-f S^rt'BBfi^ (OT. RGBff-^) $r 
EBt*-*¥?-f ytiMWrBjffiRtraB^IBttB^ 
2 2t. RGBft-tSrlBBtS^'f SV/y^X*^ 
f*S'7bUi/*X^2 1fc. E1t*F2 2 KKtlSnfc 
R G B fS# ^ -★TJMia^BB'C ^ (cEtt-f & 
^ 2 3 fc , 2 3 CEtt$ Mz-im- y^y^R 

GB«^Sr77D^B(=SfflW-*D/Aagi» (DA 
C)i¥24t. DACf¥2 4{C4 0T7D^tt(;^$ 
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-fn i ARVfoiu-tiv 1 1 zw§kthtz#>nwmvm 

[00 223 03 It. JJHMtf^rWiEWcflln 
Wi**»Dk03l 1 WStliltW 1 f - -v Tffi&lOM 

(N) Oif»&3 1-3N^W-T4„ li«SEl!S3 1~ 
3 Ntt. W*«0 1 (SRU:**? -f X7*W§&Htf>» 
■Hr-fXT-UffiiJlIIBl 2(*)t^nSH24 3 cOiilB 
DOHfl 2 5 <D-®mtfL LTfc *) , * rrttiaws* 
#l*lfc:iB->TlI*«tf>fl*$r-r J: 5 icM^TiBSSftT 

100 233 HWBEIIl3 1~3NCtt, 

b^y^'x^fcL, h^yxx^Mi-MNSr-en-rti 

?MR 1-MRN, Ml-MN(t, £«O0fCI4MO S h 
[00 24 3 A^tBJb^y^'X^MR l-MRNtf)?- 

AMi^yi^MRlMVlRN^V-X 

i/X*Ml~MNi7)y-Mi, A^ah^y^'X^MR 
l~MRNCOy-hfcj:lXKU>f -?i>)^7XS 
^BLfcttSSfl. y-Xl4«H54yVs 

sic«gis^4, aj^Mh^y^^Mi-M 

[0 0 25 3 ♦SUWEHIIT'li. ±JfiOJ: 3 fc><>f 7X® 
y'^MRl-MRN 3 1 ~ 3 N tC^iJt L 

E. V t ULXU^a^HVE. ^l/CktifflRT**. 

[00323 &$nm<nby>i;A?timit>ti&W)£. 

FM >m$l?)ft l d ttifc* ( 2 ) ( 3 ) ^J: 



^ffl(?D®S£Ibias*iN10JieillJ»3 l~3N^h5V 
^^MR l~MRN£A:ftS*l.$. -il4>A^fflh5 
y S^'X ? M R 1 — M R N S8 3 1 ~ 3 N <?)> U T 

h 7 y^^MR*<a}*ffli b 5 y ->'x^Micifi«ffis$ 

H4<9@&^*-y#*lf[Uf83 l~3N<7>£f*: 

at im 4 weus^ ? - y £ 5jr$nsw>EiK> - y 

j&^fcaWSiufcWJii: =5:4 . 

[oo263ioj;o ttmmmmmzs. o . ot 

Wck 5 CLT«*<Ol8jaito!f«(W«$*i6. 
[ 0 0 2 7 3 r-f J}"- FSBttSiifcA^ffl h 5 y ^ 
MRl—MRNcO-eil-eixcOy-h • y-X|SNBE{4 s 
byyVXfWR l~MRNC0f fl^fUl I bias/NO 
UStfatflfc fc § O b 7 y i^'X ? M R 1 R N<7>&* 

[00283 ZZX\ A^ilf^y^'X^MRl-MR 
N<o|B«E(V t ) <7>{f^o£2:AV R 4 t u Hi* 
08 h 7 y S'X ? M 1 - M N COm&W£<M£ t> O £ £ A V 

&k&* flP^-fe'otSg^fllfc&S. A^fflllh 

y-xmmE^f- -y rOT-eotf .r fc # 

aj^odb^yvx^Mi-MNwratti: 

*«Sltt3 l~3N(cJ:«JiHMKewf-y7lB 
r^^fiiWili:*^*. ««0»3 1-3N^ 

[0029] mnz t zj&nmiti tamx o iz 
[00303 Mosh5yy"x:mmi>KWy«gri 

I d {4^T'^§^§ o 
[003 1] 

(1) 

hh. AVitt^fflmEv t Mih^zm-r. 

[00333 

mi) 
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i d « Sk(v GS -v t +aVj)2 (2) 

i 

! d « X k (V GS • Vt)2 + 2(V GS V,) AVj + A Vi 2)] (3) 
i 

2: AV i |+«cl+6«)IC-tfn|Cia</i2) < , 

I 

Sfc, SlV^liS (V GS -V t )2 U:tt-<T#ttlC/h£ 6, 



l d « X k (V GS - Vt)2 
i 

[00 343 tmXX'Zl. iot, KMytScDfti 
I d {4<iir-5£J:&&. Plate, AMTxmai b to 
V^#i4k, ^ TX«8K I b ttitoS (5) coi^tc 

lb oc k (V GS - V t + AV R )» 

bliiX* (6) o«fc-3(c*S*i*. fflU AV Ri tib 7 

M 

lb « 2 k(V GS -V t + AV Hi )2 
) 



M 



(4) 



[0035] 



[0036 ] 
[823 



(5) 



(6) 



<* S k(V GS - V,)2+ s k(Vi-V GS ) AV,i+ X kAAV^ (7) 



[ 0 0 3 7 ] K€«J±CO{f A>0# A V R i \i Y ? y 9 

om#mi.h trnwuztt mz. w,2<r> 

AVTxm85lbf±(v G s - v t ) 2 T^>3, HRWtcv 
osttSHfcLfcV*. o*9, Ufteov^ 7X*a I bfc 

«Kfl£*lc£g L/c h 5 y * tciD tti\f , & * « 

[ 0 0 3 8 ] c:<0 X $ lz*mfaBmz£ h b , itMBSIK 
3 1-3 Nc7)-f- 7 nsiT^gma^*5<j:tmtt^ 

SffiJ^-CS*. ft-»T, c:^^c0tii|®lfl]ffi3 l~3N$r 

mm itt ••/ r^mana 2 + u fe«B0»» 2 
at' 4 xrw »eiss 1 2 ^flteR^s t , «Hfl:3*i 

It. 1*fc*ItoRtbW&8k:fc*J:#fc:. Wtcoiffeo 

[00393 mz. me zm^x*jffl<o%2<?>&tm 
mmiimmmwiz^xmw-t& . 

[ 0 0 4 0 3 IS l (^saBBJUTtt . MSB LfcJ: 0 iztr V 
y h S v-ESSOA^fflJ b 9 y^^MR 1 ~~M R N»i 
lf->yTrti?)nJ1i[lIIS3 l~3N<*><HRNT'$SLfc1f-4" 
XSrflo. Ht, 4IIBI1III3 l~-3Nf>WftNtt. ft 
*lf 3 0 0 fc v>3 J: 5 =5rA# %m t h Z t it%W 



(c/Jn§ £ b 7 y ^ 9 1 0 , ¥ H-tJftfcf 6 <o*CRT 
[004 11 06 (c^t^lSSfcJMSti, £<0j££KJ4 L 

fet>w* o . <t a tcfiisjifcttst (n ) <n 

SUg»T1iL=2) fc£i»lf@S&i*jfc: s A^fflSb^y^' 

X^MR1-MR (N/L) «<#fttTBK$A.T^ 

h. n^t-titt, \*mvv>i?x9<wtw®.*K/ 

LttT. -e^fJ^il^A^IBJh^y^X^MRl- 
MR (N/L) *»Lffl*J*OJtMi[ilB4 1. 4 3,-, 
4Nt;SS$iiTV^|>„ 

[004 2 3 =5r*3. »l«HJBeJBi:H*t. AflDBb 
7yy'A^MRl-MR (N/L) £07"'- h J:t>'H U 

t=«N*Six. y-xtt««?^ y v s s c»«s*iTv^ 

[004 33 icoidff&fc, A^HIb^yv^M 
R1~MR (N/L) «0^X<i, miCOHSfi^O** 

[ 0 0 4 4 1 H7I4. *«BBO»3<0SBt»®fc«** 

EK§*ifc*» (N) ^>t|HBlllK5 l~5Nco^^-- 
F««$nfcb 5^*^00%. «MHH1»5 1— 5N 
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COmOMM (MfcL UjlbfllEIC) i>§<7)Pffl (Pl±, 
P ^ m 0)]E» ) <0*#fctS:ftlBI h y > *Jx 9 1 fttctf u V 

[0 04 5] 07J4, M = 2. P = 1 cotfr&coMVfo 
0, lffl*i*Wti«|iI»5 1. 5 3. -, 5 (N-l) 
rtO^-faT-HJMISflfch^y^^MRl. MR 
2, -. MR (N/2) W*. FM yfc^Vy-h* 5 

VSBfeyJ ai^lfflb^yvx^Mi-M 

01852.-. 5N|*jcor-f*-Hifi«!SiXfeb5y^ 
^MDl, -, MD(N/2){i. KWyfci^ 

[ o o 4 6 ] z<r> x o tz+h t s mumsMUzmitcm 

SJi. W 7^h«^£*tt4fcAfc-0<>>S*; , «* 
-y<0[I]8&<7)M7'/-h£fi : t-\ Zi\Zm r )&lR^& 

1 0 0 4 7 ] -t%t>h. 08 (a) (CiSi-idC^* 
- K««3;flJfc h 7 y J>* 9 1 ?A HSSRSilT ^ 

X. 08 (b) |Cjp^-J:5JC. 08 ( a ) <O«*0S&(C 
£ft& FSSRSfut h 9 y ?<T>YVA yh 
XT/?- h t . *M *- H*8IS*lTtvflrv^h 5 y 

AV) fcJBttU $4.tw«h9y^x^oy-X$:S2l 
5-fyVss (0?>T»95My) tj»8W4. iilK 
J 9s 09 (b) KS§ftS»^-y#ffM$ft 

? y j/'x 9 M R 1 1 VtiM V y y i^'x ? m l fcJtttt 

I). 

[004 8] 08 (c) KttJ:5l:, 08 

ix-c^ifir^h^y^x^coHM y<r>h*>M rxma 
mfcyjy (mnrnmiv) izmmi. ya^-y 
mfcZtitzVyyiSxtnYi/Ay, y-htsxvv- 

xfc, yA*-YmWi%ixX\^Yyy t JX9<7)V-- 

* yv s s (mcorm^yA y ) tcstr? 

*. CfUCfcO. 09 (c) {.z^tihMWU-ytf 

h^yxX^-MD 1 kAUyhiy~^m>iH^mhy 
y i Jxm2Hzn%'fh. 

[004 93 06<7)i»|g|I]S&4 2O%&, 09 (a) O 

h7y^'x^MR*%fif^»c$n, b^y^'x^M 
VMfitW TTMyA y B Lis J;tf«»54 yfcflSR 



[ 0 0 5 0 ] 0 1 0»i, 5<0S*a^ffi£fl* 

EgSftfc&iBt (N) <Dti4@[HB56 i~6N07U"fo 
PWt, # V y b 5 5 -imWA *- K«ttS.*ifc A 
J)® b y y VX 9 M R 1 . M R 2 #*fl*ilEB;S*VC 

MR 1 , MR2<oy-hfcJ:^b'My(i€»S[Ibias*« 

[005 1 ] ai^yhS^-lalH 
*»*-tftA*Mh9y^X^MRl. MR2tif«alH 
K61~6NrtC0{il^liJh9yyx^Ml-MN>C0ffi 

Py b 5 fcofc i t #T'# 

6. 

[ o o 5 2 ] * fc . *%mmx\±vmm 6 1 - e n 

tfKfiWl ir-y7"ft«lIlS&fc LTSRS LTV £ 
COfmmt&lZbyyiSXfMRl , MR2fcfMirr40D 

[ o o 5 3 ] 0 1 l tt, *ftnaft6aHflaatt:{R6 

1 , •-, 7 i , 7 ( i + 1 ) , 7N«0d*>, IffHU 
SI7 i fc£ftfcHHW*flMIBB7 ( i + 1 ) tOS 

Vyy : JX?UR2. MR33MEasn-C^6. 
C, *H^®T-(iS4^ifi««i:R«^. MSW* 
(BHI87 1. 7N^HIKcl, s ^wyh5 7-HSSco^ 
-f^-K«^SflitA*ffl!lh5y^X^MRl. MR 2 

[0 0 54] 4fc, iii4"W«ilBB«i:RWc, *ti 
^iXCr)At)Mbyy ; JX9MRl , MR2, MR 3 , M 
R4<9y- hfcitf h* W ytem^i I biastffjg&SftS 

Awrxtiss?^ yBLcaaasii, v-x{i«b 

[0055] iiti-C^Qt^SRTlBiSLJtllB 
[USftSrUfcHB-rS. 01 2fc^3ft6J!«H»ttAani« 

(BSti, &W)byyy'Z?M(a pair of differential 
transistors) $:fl3fi£-f I) h 7 y^'X^Mp 1 , Mp2t 
ISHi!) b 5 y ?mzr -;HS5(tai 1 current) £4- 
t& \*yy*/X?Mp 4 (Zil>^i®( current source) 

a^mtvyy'jx^nc^-on^fi^iX'hh wa 
ynzmtiUKXffito xv^mftmvmztitz vy>v 

X^Mnl. MnlfcXhtlVy h§9-B»fc-CHW 
=5rt>. MpxJiPf-\-^MOSh7y> ; .X^ N M 
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n x 14 N * -v */l/M 0 S h y V vX 3 £ Ztl? ixR-f „ 

[0056] ccotiiiigg&Kj.&t, aj^iiisg^aj* 

» ( F5y>-'X;?Mn3:fcJ:tfMp3cOKWy) fcfi 

-tai^^ouTiadif A$^fi!5tR f tsattsiaf 

CLc7)<§ftj£#KJ:r). ^;W-7^^!(ffi^lO-tf 

#-Mc: J: 4(affl<«Sh. *MflW6 - 1 & . TO 
f»'li:&l>>#c0<ifflk--180 cOH?& 

nmmmz'bz < x x i * y rant ^BBs-t* 

(is #Bf»n : ffl«No. 0 9/1 28, 4 14(cBL< 

[00 57] ICY, HI 2C*J»t*^3j--H««* 
ftfch7yvX*M P 5fcJ;t^TX!EffiII b 1 
14. h7>> ; X^IVlp3, MP4<oy-W\'4 7X£& 

Mi (1 = 1. 2, •», N) lz£->xmf&Ztl&, 
[ 0 0 5 8 ] II 1 3(4. ffl<0Ji«BI»S:*t. 0 1 2(c 

^miiwfi-tx^^ i n - wmzm u^it-^ 

7*n7fltft<0*&£\ &±#0c0X;l/-l^-h (slew r 
ate) lih?y^X*Mp3a»A>«*fr&*l4*«i:S* 

[00 59] ,I<0££8flM-*fc*>, 12 1 3<Dt|©®& 

{iWjmwE^iEMt:s» wrc t mm tx , ^ 

WBSkW TAWXkWtoth V y >=J*?M P 3 CO 
*^mS^tiJP$^S-fctJ:0, £±#Dc0X/U-W 
-h-£Sf#LTU2>. t&fc - *?, F^yi'X^MrU, 
M P 6 |c J; 9 Aa«^E**IEfittfc:SMfcLfc.r t £1* 

X?Mp7£tfy$i£T, «9KRI L«t"5«»Sil*« 
a^h5y^Mp3«y-M^ TXfcSfeJgLT^ 

[00 60] $fcCB«fcfiWW-*i:. YyVi>X?m 
p 6l4«StSK*18l£U hUf <4 7x*8Bfe£ 

iiX^h. hyVi/X9MpH*7 t —Vt) t Yyy > Jz.f 
Mn4fcJ:tfMp6coFH V-Xifr* 
4 7AW$$&M h y y ? M P 5 CO F u 4 yfc J; 

[006 1 ] BW!fc1MUcr*fc*>te, hyy'JXfM 



n4fcA^tiHS2c0b7yv'X^Mn 1(4P]-^ 
X. OSOW/L (W(4MOS h^y^^cof-r^ 
IB. LteMOSh^yy-'x^cof-^/hft) 

Sit, tfz. \-yyi/X9Wpb<F>+r4X (W/L) 
Mp6J4. A^HS2<Ol;SljlSN5>'>'*^^Mp4co 
-<MX (W/L) MP4C00. 6«"C*ii:t4. 
[0062] fi*A**P I N+ , IN- fgJKIffiJIiSiX 
&«E*«-tf o4fcJ4fl<Ok # . 0 . iElJcofi-f-A^ 
SSHPI N+ comJI^lBJcofi^A^Jei 1 1 N- co«E4 
•JffiUfcfcUU b7yy^^Mnl(:f7yy^Mp 
4 fr&ffilft $ ft&«Sco W;lT^S-TOftfu £ co h 
y y v'X 9 M n 1 VMffifiY y y y'X ? M n 4 t 4 0 3 

0. 6<g-CfcO, h5y^**Mn4lCil£tlS«S£«fc'3 
**Vtf:tf>, Yyy : JX?Mpb<7)YV4yng.im< 

h5yxx^Mp7Ji^7t^s^, mstasi 

[ 0 0 6 3 3 -2r s fi-f A^)iSHF I N + , IN" ISKcfl] 
SP S ft§ A^lfi-f «EjWJrJe<0iE«4<0«EJa±<0 1 

& . oa; o . ■smm^x-hftr? i n+ comE* J Mfflico 

fi^-A^i 1 1 N- co«EJ: OBf««JSLhWV>fc #(4, 
Vyyi'X9Mrxl\ZYyyi'X9MpAfrt>m&-£iX 
ft«8E<00. 6fSJ;0A#V^»S*^n., icob^yy-' 
X?Mn lcO«cg#h5y>o*.?Mn4£J: Onh'-$ 

fflt, h9y^^Mp4*»^«»Sfl4*8t<00. 6 
1ST'* 0 . b^yyX^Mn 4 KSHiSlKaJ: 0'h$V> 
fcft, h7y>-'X^Mp6cOFU^ymE* < (S< : 5:0. 
hyy ; JX9^pl\i^ybtpl. ZtllzXO, mWM 
I L*>4>flt*&v?ft|.mgE{4F7y> ? X^Mp7^tT 
> W 7 **SBfeSgffl h 7 y y'X 9 M p 5 JD»$ ix4 fc 

h^yx'x^Mp 5co^-h ■ y-xia^E«4^# 

[0 0 64] icoio^iai 3cOtgH0S&{4, A^ft# 
«E36*iESttfcSWt-t S t # iziH^m^R 3 co h 7 y v 
X^M P 3 *»fe«tt$*L4«a»«** < =5rl» i 3 icitm 

t#4co-c\ i_h^ocox^-y-F$res:#-ri>;t^ 
■c* * k ^ a 

[0065] lit. HI 2fc<tV'Hl 3tCt5ftl.^ 
KtMId^ h 7 yy-'xr? M p 5fc ilf K>f 
"SaRIbHi. hyyiSX?Mp3. MP 4 COT"'- hA 

b 1 *%tjpLfe* U-y h 5 5-HlKcOlii^irob 5^y 
X^Mi (i = l. 2. -. N) (CcfcoTfMSitS. 

$^>{c, iai 3tc*jft6«8sssi uzo^x^nrnzm 

ffi,-t?>zktfX'Z&. 

[ 0 0 6 6 ] 0 1 4 (4 , *^t«C0m 6 VmjmiZ&h 
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<7)it*S[I]ff&l 2 0-1-1 2 0-N£*-t£. ttteHIft 

1 2o-i~i 20-Ntt. mm. mifcTfiitzm, 

8&\2tll. ifflHgj§120-l-12 0-Nai, A 
^rx^tt^ffl^h^yxX^Ml-MNt. A'-f7 
^^ittteffl^ f^yy^^Ml-MN til 

^rxm^^mt^t^. mty-YVKzxii-t 

T^l>. BP*>, laiilUSS 1 2 0 - 1 - 1 20-N<0#* 
Sfl*, ^M7X«^«*&fflcOb7yvX^IVIl-MN 

<o l otisii h 5 yy'x;M f i -m f n<t> i tc«k 

OflUKSfl*. SSh5>^MFl-MFN^ 
(?) H V -f y U h 5 y xX ? M B 1 1 M B 2 TUS J&S il& 

[ 0 0 6 7 ] y W 7X«8BK£ffl<0«ffi I biastt. h y 
yy'X^MB 1 i: MB 2Tflll£3*U># 1^5 5-0 
l&£l>LT. gfill^y^X^MF l-MFNK[ilA 
$fll>««CDWhJt«$iX. Yyy > JX?M&2<T)YV 

?MF l~MFN<oy-M;ftiit=Eftt)P§iiS. 

[0068] UKHSWHtrr ftfcft. SB* h 5 

yy'X^Mi ( i=l-N) U#*RtlM:*T > & l 5 . 

Sfflh5VyX^MF i ( i=l~N) W^-fX 
t>#«ratfc1-6. Sfclc. f^y^'X^MFi (i = 

1-N) tfO^-Mtg/^'-bft (WTs W/L) 
yj/'X?Mi ( i=l-N) ew/Ltoi/nk-tl. 
±X<r>Yyyi/X?M\%hWZ&X<?>Yyyi/X9\h 
Fi^i-fy/WltH^, b7>y'X^Mi 
t h7>yX^MF iC0> i -htc[ilt«E* { EPSD$il'C 
I^COT. h5>yX^MF i fc«Hx**»Ifitt. t" 
?y^X^MHcatfi6«8SI iWl/NT**. Yy 
yi/X9MF iOKH yte£Mzffl&%tiX^h<n 
X\ YyVVXtM? i l,Z%itl&%ffl£to8-2tl. 

mubyyiszi'Muzmi&nffi.i itwi<%&. 

[00 6 93 zcnhyyi/'^fMF i i,zWi&W1S.<o%\ 
li. KjeLfcUfcSlblasi: Yyy : JX^MB2(T>YU 

Id oc Sk(VGs-VthAV| fi )« 



4 y»?it«3*U 1« 1 bias** h y yVX ^ M F i (C 

2<7)Y)sjymBtf&<%&. £OKwy«E<±, m 
m&Auzxmmti, vyyaxfuitccmzYy 

y~Jx?MF i coV— MKESiSK LT, N7>y^? 
MFit«»i*®tSr*&<U h^y^'X^MF ifc 

a I bias** 1- y y l JX ^MFi \zWClhWU^X O'h 

Sv^-cii. Yyy : Jx?MB2<7)YV4 y»l 
<$:*. u?)KWytJIIi i««SA l tTtifs§ 
ft, Yyyi/XfMiKWlZYyyiSXfMFiff)? 

-YW±£1&<lX. hyyiSxtMF ilcaGtUWS 

u t-^y^'x^MF i {c?^n.s€a<7)|p* j i; 

[0070] *WBBJITCtt, ±jfi tfci $ C#tMle] 
Bl 20- 1-1 2 0-NlZ#®tLXmiYyyi;x? 

-> izMtii YyyvxfMFtiK ^mmmx-nmm 

2 0-1-1 2 0-N<Affl»N Nffltf) 
SSfih^yy^MF 1— MFNtftStt^fU ■Tilfetf') 
emh^y^'X^MF l-MFN*'#ii@f81 2 0- 

i-12 0-nww rxmsESr^s-esawi^y 

^x^Mi-MN^jgst-cisasns. 

[ o o 7 1 3 o %*mmm<7)mmz x o . kit 

cr> X o (c L T«o h 7 y y x ? <nmWM&<Mi § 

[0 07 2] Kffih^y^X^MFl-MFNfcftjltC 
DDt^tlTV^y-h • y-xBWItt. YyyVX* 
MF i-MFNtc-eix-fixibi a9 /N<7)mSiA { yiUx^B# 

COh^y^'X^MF 1 -MFNtfVg-^iOT-'-h • V-X 

[007 3] ZZX\ laih^y^X^MFl-MFN 
WP^iilff (Vt) 0{i'^o^5rAVF>L. !U*h7 
yi^'X^M 1 -MNC0gg<i«ff<0(f^O§ Sr AVN t-r 

ht. AVF<wmw$mmi¥ux*&<o. ms/mm 

h 5 y^x ^ M F i SrSaxSmePi^ftW^OJ: 3 tc* 
Ztlh : 
[0074] 
[S3] 

(8) 



Id « ?ik (V QS Vl+AVpj)2 + 2(V G S-Vt)AVKi+AV F i 2 ] (9) 
S2k (V G S-Vt)AV Fi 14-fDiiiSfglL, Z:AVFi2 |± S (VQS-Vt) 2 <t *) 



Id « Sk(V GS -Vt)2 (10) 
i 
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[0075] Ztllts h7>^*X^MF9--MFNfc:SS 

-tttScofttf i dcot£, BUMffcotf £>o£ AV Fi # 
h -> x t a v f i = o co 1 1= t mm i v wgs t & & .r t 

nmsa i2o-i~i2o- NcoMgm^coftfi, * ■/ 
Tmizzh-f. mmmi 20-1-1 2 o-nco#* 
co/nW r*m«#* 1 bias T-*)l»^ii1iIalK 120-1 

-1 2 0-NC0mS^?l«2jSf't<c7)T-, f-'yr^O 

<of- 7 7m-o:S£<£$-t6 ^ tt\ mmm 120- 

1~1 2 0-NcO^-y7m'^ttiOMi, i&®Zit IZ 

120-1-120-NcOf-y 7Ta\X'C0m i gmfcC?>£}5 
£V¥i&<Dmi:i&®X'$$>. I^t, i*l^cotM1i[I]S& 
1 2 0-1-1 2 0-U£MffltLtei->vT£mitfm 
2 * fc* L^liBlUSSIPf 2 5 (CiSffl LT\ iltf Lfc 
>r XT W §§Bco?&F b t 4 xri/ 4 

ift-f&t. *«^§il^ a B B 7-^X7'l-^|g»IIl]fSl 2 

co^- ■•/7^w#smBifc j: irmicotf s-^s < 

[00 763 01 5Ji. 0 1 4 wm«[I]g&£ia«I§3 
A IS", h^yi/X^MAl tttSiKI Bltt'H^t 
£V-X7*nTKTIlJlL^7coli^?S£^L-t 

[ 0 0 7 7 ] 01 6»i, m8cOfiSfc»f§comf8III88gffi 
£*LT^&„ ico||ji6W;:J:l>2:. 0l4coS«E]S& 
&ficO«lil§A 1 #>\ t|<g£A 1 COATJTOcJStfttt 
SSr^^it^h^y^-X^MAl 0b. ZCObyy'J 
XfMAl OlZffitllVfilb'U TZmtiil B2cOMB 

lib. h^y^x^MAl lb*ilzti]s>h$.y-i 

B2comm%it:Vi r )mixiiijjt&by> : Jz? 

MA I 2b. Zcr>mmAJj?hyA*-\ i %MZtlt: 
hyyi/A?MAl 3b± r )WlfttZti&, ZCDhyyiS 
X 9 M A 1 3 tiffin h 5 y /X ? M 1 -M N & WKSs 
ah7>yX^MF l-MFNtt*l/yhS7-5:ffi 

[0078] SHH*a*fc-*-&fc*>. h7^^MA 
1 0 -MA 1 2<WAX\ t m tb U h7>^^MA 
1 ScO+MXJih^yi'X^Ml-MNcO-'MXi^l 
VfctS. tfcs I B2 = 2 Ibiast-tSo 
[0 0 79] h5yy'X?MAl OTtail^AlcOA^ 

mmz^tx^Ltzm^/u 7zmniiB2bim 

U fiVStti. h7y^?MAl 1 fcMAl 2K.il> 
£*)7Z$^&i. &mhy> : SX?MF l~MFNcO#* 



J: o T , BSffi h y > V* 9 M F 1 -M F NcOttScOftii 
I bias J:9;*:#<&£*:*\ l>5>'yx?MB2cob'l' 

4 y mtTtfz . £ix. mrn&A \n\-hbyyy~ 

x?MAl 0coy-h • V-xlEa^lK&'K 

TXma I B 2 t COH^# I b ias £l&tt< . 

[0080] h5yyX^MAl OTflMffiBA ltftfJj 

«Efcl6tTS££Ufc*afc''W7**SI B 2 
«#'I bias J:>,'h2H^ |giih5>vX^MFl-M 
FNfl*«fc8HU«SfcO¥%fitt. I bias /Nj:»)^ 
$<ft>X gTfgh^yx'X^MF 1-MFNCO 

l^cO^t i I bi a s J 0 * $ < * S fc* . VyyiSAfM 

B2co\<i"<ymm£±.tfh. x->x. m^AKDX 
tiby y : jx?w\ a 1 0 coy- h • y-x«ffi*</jsg < 
=5:0. Aj]W£izmtxm.Uz%x&b'-<47xWfc-l 

B 2 tCO^«^I t>ias tCjgft<. 

[0081 ] HBC. Mh7>^MFJlf7r 
(C««ftt^t«gIllKcO«NTS'JI»i:, ^Jitf, idffi 
@HK0«# 3 0 0 1 =5:fi^ bhZ-b m^X\ 
mmhyy iSXfMF i ( i = 1 -N ) Ji, ^»(C/hS 
KYyyVXfbtc*). mm±Mfc-t&cDtfT*I&%® 
;cob#«±. t>«"JS^N/L (L{±E») t 
^Sb^yxX^MF i £t||B0fficOLffl;fc£fcga 
»f 4 ^ k T't lilttco^m^ftl. i b tfX'Z h . 
[OO8 2]017Ji, L=2^U^9C0HM» 

[ 0 0 s 3 ] 0 1 8cogi 1 0 <Tmtmmizi%hmms& 

^KcoJ:3t{lJ*h5yvX^M i <i = l-N)*ft 
Ih7XyX?MFi ( i = 1-N) 
*flldW-6tWB»A 1 co^ ?r- h'Jg^^tL^Smco h 
yyis'XfMAl 3- 1— MAI 3- (N/2) li 
glUffi 2 4 - 1 - 2 4 - N {,zmt<mm V y y i/X ^ M 
F i b?c£.lzwmixi>&\ l \ 
[0084 ] § 4>H, 01 9iZ7p-tmi inmisMMiz 

fa&ummsmmziiz. 2^<rm%vyy : Jx9 
*\ m&cr>mmmco7]s4cr)fimzmm.2ti&zb 

X\ ^Mbyy'Jx^UF 1 bMF2bmmWftcob 
yyi/XfM l-~-MNbcr)i&M%M< -?>;1-y7i 

02 0 (c^-f® 1 2 coH«fi^ffll«co J: 0 tclfgSS A 1 co 
?-1*-bmmtlfi:byyiSX?MA13-l, 13 
-2*^ ffift^i6m»l 2 6-1-1 2 6 -NCOTU 

[ 0 0 8 5 ] 02 1 fcL «B»A 1 ^USSliglMISS^ffl 

-r. insist, ai«)iiMHia»<o«-Wj*r-f*-K 

&ffi,Lfcbyy : Sx?MBicobi>4 yiz&mtzzb 

tCiOs h^>> ; X^MBlfcMB2cOKk^>'mJI* i; 

^ L < ^rl» i: 5 m\m*frtfh Z b *»"C'# * . ztuzx 
^byy'Jx^MBl bMB2X'®f£Zti&*uyb$ 
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y *> ±tf h Z b tfT $ h . 

[oo86]ia22 iztfi-tm 1 4 combrnmrnz mm 

08&l£gJi. 0 2 1 Oigli&A i (c£ttJ8£®tt£fflt* 
T«JS3*iT^*. .IttgiMNBIiltttt. A2U£K)*f£: 
^-fh-5y^^MA2 2, MA2 3fcAA«»WKfl 
«*flttM-*h!?y^^MA2 1i:. Yyyi/XfM 
A2 2tf>H«J«8l*AaU «BEI»1 28-1-1 2 

F 1 ~M F N t U-y F S 7-&1«j£-f& ^ 
4 *- KSR $ iifc b y y 9 M A 2 4 «t 0 fl! j£S 

i/7.?MB3£JfHvt hyyisAfMB 1WFW y« 

Yyy : JX?W&4\±. Yyyi>'X?MB2C0YU4 y 
«B&&« F 5 y : JX 9 M B 1 <n Y V 4 y%s.b w l< $r h 
J; 9 fcitA L U x 7 b mcr> Y y v i?x 9 X'h £ . 
[0087] mmi:1Smz-tht:»yhyy^x9MA2 

1 COW/Lti h 7 yi/XfM B 1 (OW/LCO 2f§i;-r 
6. <fc-?T, h7yy'X?MA2 lfcHiI k i..*>2fi6W> 
Sffi*WrO^. £tz. Yyy~^X?MB3. MB 

4. MA22, MA2 3ttHtlMXfc'fl>. 3£>t. 
h 7 V i/'X^ M A 2 4 b h 7 V^'X ? M 1 ~M Ntf)+M 

[0088] hyy : JX?MA23cr>7 t -bt,zfflmZtl 
imm$sA I OIEA^fffii. h5^?MA220 

M B 1 <n Y W y«J±£ ^-f *- KfiBR Lfc h 5 V V* 
9MB3lZ&')7 t -Y • V-^nWEfl , tI^l'^7h 
UrUEfcJfcttSfi*. ^Sh7yy'X^MFl-MF 
NfcffiiXS^aW)*!**. h7y^?MBlkMB2C 
J:0*^ybS7-Ttff0jS§^A^ T7.«c5l biaa 

7y^^MA2 l*^^Sns€8SO^W±*<h 
7yy**MA2 3fcSi*U Yyy=yx?MA22l l Z%. 
tlhVfflt I bias J: 0 *3 < . h5>^MA2 

2 (CStflSfcSMi . ?4 *- YfflfcLtz Y 5 y i-'X ? M 
A24fcAA3#U h?yS/X*MA24*>y-MIE 
fi'hS<=3r l 3. BSh^y^^MFl-MFNcatfi 
fcHSWWtf'hS < * 0 . I biastig#< J 3 t»fW 

5. Jgfflh^y^^MFl-MFNtaDM** 
fficofa^ h^y^x^MB ltMB2fcJ:0*wyh 
S7--C*f 03BS*lfc'<'f 7*«» I biao J:9'h£ < s 
JEA^mJE^tA^JlffictO^V^U. YyyiSxtm 
A 2 1 *>£>tt*&$ftS«So¥#i:W f 7 y^x ?M 
A2 3fc8Dh.. h5yx*X5'MA2 2Ca&M6«85tiI 
bia9 J; F-5yi>**MA2 2fc8WlS* 
SB4, y>f*-HSSRLfch?y^^MA24KA^ 
Sft., h7yy'x^MA2 4<7)7 f -F^ffliA#< : 5: 

0. g^h7>s^*MFl~MFNK8BlS«i8e>« 



[0089] 

gBT'tt. aft^JiSigiWrirco^lalRwA^TXIal 
BTOAJJ OB h 5 y i/***alWMEe>tf4>o& 2:^$ 

< lt , f - v 7WW)*iHiia«»wt^iit 'hs < * & 

[0090] *«Wfc:J:nif, i<?)J:a^a«lHl 
BSBSr«»lsl»*cfflv^«f{c«HWi!ffl-*««a't'» t 

[009 1 ] KtC. UlftWl6*h 5y^^ { , #088 
PW>^ TxmfcZft&t&liltr Yyyfxfizfmb 
XtimZtllZtlzX*). &ffiYyy ; JX?t&mft 

to±.+& z t tfx-t . f - 7iarf wawwa[ j «»«pttos 

[0092] Stc. *JWBCJ:ilMtE«KSBSrffl«'^ 
?& b b h t -f X 7*V 3£S<7))$i» CtJ It 4 «MB0BiR * 

X7V >f ^aSrHS1-S i k ifiX' * h . 
[Bn8*)«#!5rfi>iB3 

[iai ] sftT^rwgttoaiiate^-Ei 

[02] HlfctJ*t4JWIif r '*X7 , MIB»lll»tf>fl»* 

[03 ] *nBflwm i commBtz8>2>Mm®$83m<?> 

[04] AJjmYyyiSx? b&JimYyyi''Xf t(?) 

mu^-y^-tm 

[ 0 5 ] 0 3 oJMKIIlKgiEO h 5 y Vx 9 Wft) - 

[06 j *mconi2<7)mmmizmnm®ffi$iMv> 

mioi*m(o%4c?mmmiz&?>m®®mffl. 

[0113 *mn%5nnmmz®$,*m®mm 

mi 2} *mtfmmzhmfe®&mfm*7fc? 
0 
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[0i4) xmnmenmwmmtzmhMmmgw 
ini 5] *mm7<7)mwmmzimmm 

[01 7] xmcDmwmmmm&immm. 
[01 si ocommmmz&?>mm%i 
[01 9i *m\<vmi lcommm^zmmmw^. 
[02 0] *mos&i 2nmmzmiz{%&mtm%. 

[02 1 J W^co^l 3^H*fi»®tc^^m«II18&^ 

[02 2] *%,tyco& 1 4coH»Sl.t=^^««[I]!Sg 
S<O«j££^-f0 



1 0-fc H B T^Tl^^ 
1 2-W.&T -i xrvAS 

1 3-imwmmn 

1 5-56SE* 

2 2---IS'ti#^- 

2 3-ieit*^ 

24-D/A£MS 

3 1-3N-tiSHlSS 
6 1-6N-tg^l5lK 

M R 1 R N • • ■ AMI h 7 :/ x'X ? 
M 1 ~~M N • • -ai^lHI h 7 V : J A ? 

Vs s-mi^-f >- 
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[02] 



13 L 






7*KW 


tBtt 






s < 






















s 






* 








n' 




i - 


In 






. i. 


i 




— 1 


5 1 ! 




■ok. 




n 1 





rgb~ 



















I 


r 


I 


" I 


I 


I 





w — — 

EOS? 



g , - V 

tat*? 




IS 


v- 


V 


V 
















1 


1 


\ 


\ 



h-21 




10 



UR 



vcs C 

CUD C 



s 

IZ 



2 



ml / 

-G 



*2N» 



s 

mm* 




(0) 



[08] 




(b) 



HI 



MD1 



(Cl 



<& 3) )00-3 1 0981 (P2000-3 1 098 1A) 



[03] 

31 St 33 3(N-<) 3N 




[126] 

44 42 43 4IN 0 41 





















w 

MRlj Ml | 


~i 


"W 

MB?] M3] 








J 


VSS 






// 


MRlN/2) 


M(N 1) 



<&4) )00-3 1 0981 (P2000-3 1 098 1A) 



[07] 



5) 52 S3 S(N-I) SN 

I I , ( , , , , 1 , L 



Ibias 










I 








m\\ Mi| 




si 












MDi 




// 


MRM/2) \ 


MDI N/21 



M(N-II 



[09] [012] 




(fl. 5) )00-3 1 0981 (P2000-3 1 0 98 1 A) 



IWQS 



[010] 

64 g g 6|N-0 &N 



Ut 



5 



T3 

N2 | 



t; 

U3 



5 



t; 



M(N< 



5 



t; 



5 



MR2 



71 



[01 1] 



ibios 



HRZ\ [ MR3 



7IU0 
( 



7N 



M(itl) 



7r 



I MR) 



| Ml 



i 



5 



MR4 



[014] 



Vdd 12U-I «2Q-2 «0f3 420-JN-I) i%N 

, 1 , — j 1- , r-*- ■ -- r - A -- 

wpwniB2 




<& 6) )00-3 1 098 1 (P2000-31 098 1A) 



[01 5] 




- i— a j .i- . 

MFOH) NIN-D 



[HI 6] 




[01 7] 




[018] 




(4 7 ) )00-3 1 098 1 (P2000-3 1 098 1 A) 



[019] 




[0203 




[02 1] 




(t8))00-310981 (P2000-310981A) 



[022] 




(5i)int.a.7 mmmr 

H 0 1 L 27/04 
21/822 
H 0 3 F 3/343 
3/68 

H04N 5/66 102 



FI (##) 
H 0 3 F 3/343 A 
3/68 Z 

H 0 4 N 5/66 1 0 2 B 
H 0 1 L 27/04 B 



